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© (57) Abstract: The invention provides human G-protein coupled receptors (GCREC) and polynucleotides which identify and en- 
code GCREC. The invention also provides expression vectors, host cells, antibodies, agonists, and antagonists. The invention also 
^ provides methods for diagnosing, treating, or preventing disorders associated with aberrant expression of GCREC. 
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from the group consisting of SEQ ID NO: 1-16, c) a biologically active fragment of a polypeptide 

having an amino acid sequence selected from the group consisting of SEQ ID NO:l-16, and d) an 

immunogenic fragment of a polypeptide having an amino acid sequence selected from the group 

consisting of SEQ ID NO:l-16. The method comprises a) exposing a sample comprising the 

5 polypeptide to a compound, and b) detecting agonist activity in the sample. In one alternative, the 

invention provides a composition comprising an agonist compound identified by the method and a 

pharmaceutically acceptable excipient. In another alternative, the invention provides a method of 

treating a disease or condition associated with decreased expression of functional GCREC, comprising 

administering to a patient in need of such treatment the composition. 

10 Additionally, the invention provides a method for screening a compound for effectiveness as 

an antagonist of a polypeptide selected from the group consisting of a) a polypeptide comprising an 
amino acid sequence selected from the group consisting of SEQ ID NO:l~16, b) a polypeptide 
comprising a naturally occurring amino acid sequence at least 90% identical to an amino acid 
sequence selected from the group consisting of SEQ ID NO:l-16, c) a biologically active fragment of 

15 a polypeptide having an amino acid sequence selected from the group consisting of SEQ ID NO:l~16, 
and d) an immunogenic fragment of a polypeptide having an amino acid sequence selected from the 
group consisting of SEQ ID NO:l-16. The method comprises a) exposing a sample comprising the 
polypeptide to a compound, and b) detecting antagonist activity in the sample. In one alternative, the 
invention provides a composition comprising an antagonist compound identified by the method and a 

20 pharmaceutical^ acceptable excipient In another alternative, the invention provides a method of 
treating a disease or condition associated with overexpression of functional GCREC, comprising 
administering to a patient in need of such treatment the composition. 

The invention further provides a method of screening for a compound that specifically binds to 
a polypeptide selected from the group consisting of a) a polypeptide comprising an amino acid 

25 sequence selected from the group consisting of SEQ ID NO:l-16, b) a polypeptide comprising a 
naturally occurring amino acid sequence at least 90% identical to an amino acid sequence selected 
from the group consisting of SEQ ID NO:l-16, c) abiologically active fragment of a polypeptide 
having an amino acid sequence selected from the group consisting of SEQ ID NO:l-16, and d) an 
immunogenic fragment of a polypeptide having an amino acid sequence selected from the group 

30 consisting of SEQ ID NO: 1-16. The method comprises a) combining the polypeptide with at least one 
test compound under suitable conditions, and b) detecting binding of the polypeptide to the test 
compound, thereby identifying a compound that specifically binds to the polypeptide. 

The invention further provides a method of screening for a compound that modulates the 
activity of a polypeptide selected from the group consisting of a) a polypeptide comprising an amino 

35 acid sequence selected from the group consisting of SEQ ID NO:l-16, b) a polypeptide comprising a 
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assay may comprise the steps of combining at least one test compound with GCREC, either in solution 

or affixed to a solid support, and detecting the binding of GCREC to the compound. Alternatively, the 

assay may detect or measure binding of a test compound in the presence of a labeled competitor. 

Additionally, the assay may be carried out using cell-free preparations, chemical libraries, or natural 

5 product mixtures, and the test compound(s) may be free in solution or affixed to a solid support. 

GCREC of the present invention or fragments thereof may be used to screen for compounds 

that modulate the activity of GCREC. Such compounds may include agonists, antagonists, or partial or 

inverse agonists. In one embodiment, an assay is performed under conditions permissive for GCREC 

activity, wherein GCREC is combined with at least one test compound, and the activity of GCREC in 

10 the presence of a test compound is compared with the activity of GCREC in the absence of the test 
compound. A change in the activity of GCREC in the presence of the test compound is indicative of a 
compound that modulates the activity of GCREC. Alternatively, a test compound is combined with an 
in vitro or cell-free system comprising GCREC under conditions suitable for GCREC activity, and the 
assay is performed. In either of these assays, a test compound which modulates the activity of 

15 GCREC may do so indirectly and need not come in direct contact with the test compound. At least 
one and up to a plurality of test compounds may be screened. 

In another embodiment, polynucleotides encoding GCREC or their mammalian homologs may 
be 'knocked out? 9 in an animal model system using homologous recombination in embryonic stem (ES) 
cells. Such techniques are well known in the art and are useful for the generation of animal models of 

20 human disease. (See, e.g., U.S. Patent No. 5,175,383 and U.S. Patent No. 5,767,337.) For example, 
mouse ES cells, such as the mouse 129/SvJ cell line, are derived from the early mouse embryo and 
grown in culture. The ES cells are transformed with a vector containing the gene of interest disrupted 
by a marker gene, e.g., the neomycin phosphotransferase gene (neo; Capecchi, M.R. (1989) Science 
244:1288-1292). The vector integrates into the corresponding region of the host genome by 

25 homologous recombination. Alternatively, homologous recombination takes place using the Cre-loxP 
system to knockout a gene of interest in a tissue- or developmental stage-specific manner (Marth, J.D. 
(1996) Clin. Invest. 97:1999-2002; Wagner, K.U. et al. (1997) Nucleic Acids Res. 25:4323-4330). 
Transformed ES cells are identified and microinjected into mouse cell blastocysts such as those from 
the C57BL/6 mouse strain. The blastocysts are surgically transferred to pseudopregnant dams, and 

30 the resulting chimeric progeny are genotyped and bred to produce heterozygous or homozygous 
strains. Transgenic animals thus generated may be tested with potential therapeutic or toxic agents. 

Polynucleotides encoding GCREC may also be manipulated in vitro in ES cells derived from 
human blastocysts. Human ES cells have the potential to differentiate into at least eight separate cell 
lineages including endoderm, mesoderm, and ectodermal cell types. These cell lineages differentiate 

35 into, for example, neural cells, hematopoietic lineages, and cardiomyocytes (Thomson, J.A. et al. 

40 
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of human immunoglobulin G (IgG). Transfected cells are efficiently separated from nontransfected 

cells using magnetic beads coated with either human IgG or antibody against CD64 (DYNAL, Lake 

Success NY). mRNA can he purified from the cells using methods well known by those of skill in the 

art. Expression of mRNA encoding GCREC and other genes of interest can be analyzed by northern 

5 analysis or microarray techniques. 

XIV. Production of GCREC Specific Antibodies 

GCREC substantially purified using polyacrylamide gel electrophoresis (PAGE; see, e.g., 
Harrington, M.G. (1990) Methods Enzymol. 182:488-495), or other purification techniques, is used to 
immunize rabbits and to produce antibodies using standard protocols. 

10 Alternatively, the GCREC amino acid sequence is analyzed using LASERGENE software 

(DNASTAR) to determine regions of highimmunogenicity, and a corresponding oligopeptide is 
synthesized and used to raise antibodies by means known to those of skill in the art. Methods for 
selection of appropriate epitopes, such as those near the C-terminus or inhydrophilic regions are well 
described in the art. (See, e.g., Ausubel, 1995, supra , ch. 11.) 

15 Typically, oligopeptides of about 15 residues in length are synthesized using an ABI 43 1A 

peptide synthesizer (Applied Biosystems) using FMOC chemistry and coupled to KLH (Sigma- 
Aldrich, St. Louis MO) by reaction with N-maleinndobeiizoyl-N-hydroxysuccinimide ester (MBS) to 
increase immunogenicity. (See, e.g., Ausubel, 1995, supra .) Rabbits are immunized with the 
oligopeptide-KLH complex in complete Freund's adjuvant. Resulting antisera are tested for 

20 antipeptide and anti-GCREC activity by, for example, binding the peptide or GCREC to a substrate, 
blocking with 1% BSA, reacting with rabbit antisera, washing, and reacting with radio-iodinated goat 
anti-rabbit IgG. 

XV. Purification of Naturally Occurring GCREC Using Specific Antibodies 
Naturally occurring or recombinant GCREC is substantially purified by immunoaflfinity 

25 chromatography using antibodies specific for GCREC. An immunoaffinity column is constructed by 
covalently coupling anti-GCREC antibody to an activated chromatographic resin, such as 
CNBr-activated SEPHAROSE (Amersham Pharmacia Biotech). After the coupling, the resin is 
blocked and washed according to the manufacturer's instructions. 

Media containing GCREC are passed over the immunoaffinity column, and the column is 

30 washed under conditions that allow the preferential absorbance of GCREC (e.g., high ionic strength 
buffers in the presence of detergent). The column is eluted under conditions that disrupt 
antibody/GCREC binding (e.g., a buffer of pH 2 to pH 3, or a high concentration of a chaotrope, such 
as urea or thiocyanate ion), and GCREC is collected. 

XVI. Identification of Molecules Which Interact with GCREC 

35 Molecules which interact with GCREC may include agonists and antagonists, as well as 

77 



WO 02/26825 PCT/USO 1/30661 

molecules involved in signal traduction, such as G proteins. GCREC, or a fragment thereof, is 

labeled with Bolton-Efonter reagent. (See, e.g., Bolton A.E. and W.M. Hunter (1973) Biochem. J. 

133:529-539.) A fragment of GCREC includes, for example, a fragment comprising one or more of 

the three extracellular loops, the extracellular N-terminal region, or the third intracellular loop. 

5 Candidate molecules previously arrayed in the wells of a multi-well plate are incubated with the 

labeled GCREC, washed, and any wells with labeled GCREC complex are assayed. Data obtained 

using different concentrations of GCREC are used to calculate values for the number, affinity, and 

association of GCREC with the candidate ligand molecules. 

Alternatively, molecules interacting with GCREC are analyzed using the yeast two-hybrid 

10 system as described in Helds, S. and O. Song (1989) Nature 340:245-246, or using commercially 
available kits based on the two-hybrid system, such as the MATCHMAKER system (Clontech). 
GCREC may also be used in the PATHCALLING process (CuraGen Corp., New Haven CT) which 
employs the yeast two-hybrid system in a high-throughput manner to determine all interactions 
between the proteins encoded by two large libraries of genes (Nandabalan, K. et al. (2000) U.S. 

15 Patent No. 6,057,101). 

Potential GCREC agonists or antagonists maybe tested for activation or inhibition of GCREC 
receptor activity using the assays described in sections XVII and XVIII. Candidate molecules may be 
selected from known GPCR agonists or antagonists, peptide libraries, or combinatorial chemical 
libraries. 

20 Methods for detecting interactions of GCREC with intracellular signal transduction molecules 

such as G proteins are based on the premise that internal segments or cytoplasmic domains from an 
orphan G protein-coupled seven transmembrane receptor maybe exchanged with the analogous 
domains of a known G protein-coupled seven transmembrane receptor and used to identify the G- 
proteins and downstream signaling pathways activated by the orphan receptor domains (Kobilka, B.K. 

25 et al. (1988) Science 240:13 10-13 16). In an analogous fashion, domains of the orphan receptor may 
be cloned as a portion of a fusion protein and used in binding assays to demonstrate interactions with 
specific G proteins. Studies have shown that the third intracellular loop of G protein-coupled seven 
transmembrane receptors is important for G protein interaction and signal transduction (Conklin, B.R. 
et aL (1993) Cell 73 :63 1-641). For example, the DNA fragment corresponding to the third intracellular 

30 loop of GCREC may be amplified by the polymerase chain reaction (PCR) and subcloned into a fusion 
vector such as pGEX (Pharmacia Biotech). The construct is transformed into an appropriate bacterial 
host, induced, and the fusion protein is purified from the cell lysate by glutathione-Sepharose 4B 
(Pharmacia Biotech) affinity chromatography. 

For in vitro binding assays, cell extracts containing G proteins are prepared by extraction with 

35 50 mM Tris, pH 7.8, 1 mM EGTA, 5 mM MgCl^, 20 mM CHAPS, 20% glycerol, 10 jig of both 

78 
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aprotinin and leupeptin, and 20 /il of 50 mM phenylmethylsulfonyl fluoride. The lysate is incubated on 

ice for 45 min with constant stirring, centrifuged at 23,000 g for 15 min at 4°C, and the supernatant is 

collected. 750 /ig of cell extract is incubated with glutathione S-transferase (GST) fusion protein 

beadsfor2hat4°C. The GST beads are washed five times with phosphate-buffered saline. Bound 

5 G protein subunits are detected by [ 32 P]ADP-ribosylation with pertussis or cholera toxins. The 
reactions are terminated by the addition of SDS sample buffer (4.6% (w/v) SDS, 10% (v/v) 
P-mercaptoethanol, 20% (w/v) glycerol, 95.2 mM Tris-HCl, pH 6.8, 0.01% (w/v) bromphenolblue). 
The [ 3 *P]ADP-labeled proteins are separated on 10% SDS-PAGE gels, and autoradiographed. The 
separated proteins in these gels are transferred to nitrocellulose paper, blocked with blotto (5% nonfat 

10 dried milk, 50 mM Tris-HCl (pH 8.0), 2 mM CaCl*, 80 mM NaCl, 0.02% NaN 3 , and 0.2% Nonidet 
P-40) for 1 hour at room temperature, followed by incubation for 1.5 hours with Got subtype selective 
antibodies (1:500; Calbiochem-Novabiochem). After three washes, blots are incubated with 
horseradish peroxidase (HRP)-conjugated goat anti-rabbit immunoglobulin (1:2000, Cappel, 
Westchester PA) and visualized by the chemihuninescence-based ECL method (Amersham Corp.). 

15 XVII. Demonstration of GCREC Activity 

An assay for GCREC activity measures the expression of GCREC on the cell surface. 
cDNA encoding GCREC is transfected into an appropriate mammalian cell line. Cell surface proteins 
are labeled withbiotin as described (de la Fuente, M.A. et al. (1997) Blood 90:2398-2405). 
Immunoprecipitations are performed using GCREC-specific antibodies, and immunoprecipitated 

20 samples are analyzed using sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
and nnmunoblotting techniques. The ratio of labeled immunoprecipitant to unlabeled 
immunoprecipitant is proportional to the amount of GCREC expressed on the cell surface. 

In the alternative, an assay for GCREC activity is based on a prototypical assay for 
ligand/receptor-mediated modulation of cell proliferation. This assay measures the rate of DNA 

25 synthesis in Swiss mouse 3T3 cells. A plasmid containing polynucleotides encoding GCREC is added 
to quiescent 3T3 cultured cells using transfection methods well known in the art. The transiently 
transfected cells are then incubated in the presence of pHJthymidine, a radioactive DNA precursor 
molecule. Varying amounts of GCREC ligand are then added to the cultured cells. Incorporation of 
[ 3 H]thymidine into acid-precipitable DNA is measured over an appropriate time interval using a 

30 radioisotope counter, and the amount incorporated is directly proportional to the amount of newly 
synthesized DNA. A linear dose-response curve over at least a hundred-fold GCREC ligand 
concentration range is indicative of receptor activity. One unit of activity per milliliter is defined as the 
concentration of GCREC producing a 50% response level, where 100% represents maximal 
incorporation of [ 3 H]thymidine into acid-precipitable DNA (McKay, I. and I. Leigh, eds. (1993) 

35 Growth Factors: A Practical Approach , Oxford University Press, New York NY, p. 73.) 
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In a further alternative, the assay for GCREC activity is based upon the ability of GPCR 

family proteins to modulate G protein-activated second messenger signal transduction pathways (e.g., 

cAMP; Gaudin, P. et al. (1998) J. BioL Chem. 273:4990-4996). A plasmid encoding full length 

GCREC is transfected into a mammalian cell line (e.g., Chinese hamster ovary (CHO) or human 

5 embryonic kidney (HEK-293) cell lines) using methods well-known in the art Transfected cells are 

grown in 12-well trays in culture medium for 48 hours, then the culture medium is discarded, and the 

attached cells are gently washed with PBS. The cells are then incubated in culture medium with or 

without ligand for 30 minutes, then the medium is removed and cells lysed by treatment with 1 M 

perchloric acid. The cAMP levels in the lysate are measured by radioimmunoassay using methods 

10 well-known in the art Changes in the levels of cAMP in the lysate from cells exposed to ligand 

compared to those without ligand are proportional to the amount of GCREC present in the transfected 

cells. 

To measure changes in inositol phosphate levels, the cells are grown in 24-well plates 
containing lxl 0 5 cells/well and incubated with inositol-free media and [ 3 H]myoinositol, 2 |LiCi/well, for 

15 48 hr. The culture medium is removed, and the cells washed with buffer containing 10 mM LiCl 
followed by addition of ligand. The reaction is stopped by addition of perchloric acid. Inositol 
phosphates are extracted and separated on Dowex AG1-X8 (Bio-Rad) anion exchange resin, and the 
total labeled inositol phosphates counted by liquid scintillation. Changes in the levels of labeled inositol 
phosphate from cells exposed to ligand compared to those without ligand are proportional to the 

20 amount of GCREC present in the transfected cells. 
XVHL Identification of GCREC Ligands 

GCREC is expressed in a eukaryotic cell line such as CHO (Chinese Hamster Ovary) or 
HEK (Human Embryonic Kidney) 293 which have a good history of GPCR expression and which " 
contain a wide range of G-proteins allowing for functional coupling of the expressed GCREC to 

25 downstream effectors. The transformed cells are assayed for activation of the expressed receptors in 
the presence of candidate ligands. Activity is measured by changes in intracellular second 
messengers, such as cyclic AMP or Ca 2+ . These may be measured directly using standard methods 
well known in the art, or by the use of reporter gene assays in which a luminescent protein (e.g. firefly 
luciferase or green fluorescent protein) is under the transcriptional control of a promoter responsive to 

30 the stimulation of protein kinase C by the activated receptor (Milligan, G. et aL (1996) Trends 

Pharmacol. Sci. 17:235-237). Assay technologies are available for both of these second messenger 
systems to allow high throughput readout in multi-well plate format, such as the adenylyl cyclase 
activation HashPlate Assay (NEN Life Sciences Products), or fluorescent Ca 2+ indicators such as 
Fhio-4 AM (Molecular Probes) in combination with the FLEPR fluorimetric plate reading system 

35 (Molecular Devices). In cases where the physiologically relevant second messenger pathway is not 
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known, GCREC maybe coexpressed with the G-proteins G^g which have been demonstrated to 

couple to a wide range of G-proteins (Offermanns, S. and MI. Simon (1995) J. BioL Chem. 

270:15175-15180), in order to funnel the signal transduction of the GCREC through a pathway 

involving phospholipase C and Ca 2+ mobilization. Alternatively, GCREC may be expressed in 

5 engineered yeast systems which lack endogenous GPCRs, thus providing the advantage of a null 
background for GCREC activation screening. These yeast systems substitute a human GPCR and G a 
protein for the corresponding components of the endogenous yeast pheromone receptor pathway. 
Downstream signaling pathways are also modified so that the normal yeast response to the signal is 
converted to positive growth on selective media or to reporter gene expression (Broach, J.R. and J. 

10 Thorner (1996) Nature 384 (supp.):14-16). The receptors are screened against putative ligands 

including kuown GPCR ligands and other naturally occurring bioactive molecules. Biological extracts 
from tissues, biological fluids and cell supernatants are also screened. 

Various modifications and variations of the described methods and systems of the invention 
15 will be apparent to those skilled in the art without departing from the scope and spirit of the invention. 
Although the invention has been described in connection with certain embodiments, it should be 
understood that the invention as claimed should not be unduly limited to such specific embodiments. 
Indeed, various modifications of the described modes for carrying out the invention which are obvious 
to those skilled in molecular biology or related fields are intended to be within the scope of the 
20 following claims. 
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1. An isolated polypeptide selected from the group consisting of: 

a) a polypeptide comprising an amino acid sequence selected from the group consisting 
ofSEQIDNO:l-16, 

b) a polypeptide comprising a naturally occurring amino acid sequence at least 90% 
identical to an amino acid sequence selected from the group consisting of SEQ ID 
NO:l-16, 

c) a biologically active fragment of a polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO:l-16, and 

d) an immunogenic fragment of a polypeptide having an amino acid sequence selected 
from the group consisting of SEQ ID NO:l-16. 

2. An isolated polypeptide of claim 1 selected from the group consisting of SEQ ID NO:l-16. 

3. An isolated polynucleotide encoding a polypeptide of claim 1. 

4. An isolated polynucleotide encoding a polypeptide of claim 2. 

5. An isolated polynucleotide of claim 4 selected from the group consisting of SEQ ID 
NO: 17-32. 

6. A recombinant polynucleotide comprising a promoter sequence operably linked to a 
polynucleotide of claim 3. 

7. A cell transformed with a recombinant polynucleotide of claim 6. 

8. A transgenic organism comprising a recombinant polynucleotide of claim 6. 

9. A method of producing a polypeptide of claim 1, the method comprising: 

a) culturing a cell under conditions suitable for expression of the polypeptide, wherein 
said cell is transformed with a recombinant polynucleotide, and said recombinant 
polynucleotide comprises a promoter sequence operably linked to a polynucleotide 
encoding the polypeptide of claim 1, and 

b) recovering the polypeptide so expressed. 
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10. A method of claim 9, wherein the polypeptide has an amino acid sequence selected from 

the group consisting of SEQ ID NO:l-16. 

1 1. An isolated antibody which specifically binds to a polypeptide of claim 1. 

5 

12. An isolated polynucleotide selected from the group consisting of: 

a) a polynucleotide comprising a polynucleotide sequence selected from the group 
consisting of SEQ ID NO:17-32, 

b) a polynucleotide comprising a naturally occurring polynucleotide sequence at least 

10 90% identical to a polynucleotide sequence selected from the group consisting of SEQ 

ID NO:17-32, 

c) a polynucleotide complementary to a polynucleotide of a), 

d) a polynucleotide complementary to a polynucleotide of b), and 

e) an RNA equivalent of a)-d). 

15 

13. An isolated polynucleotide comprising at least 60 contiguous nucleotides of a 
polynucleotide of claim 12. 

14. A method of detecting a target polynucleotide in a sample, said target polynucleotide 
20 having a sequence of a polynucleotide of claim 12, the method comprising: 

a) hybridizing the sample with a probe comprising at least 20 contiguous nucleotides 
comprising a sequence complementary to said target polynucleotide in the sample, and 
which probe specifically hybridizes to said target polynucleotide, under conditions 
whereby a hybridization complex is formed between said probe and said target 

25 polynucleotide or fragments thereof, and 

b) detecting the presence or absence of said hybridization complex, and, optionally, if 
present, the amount thereof. 



15. A method of claim 14, wherein the probe comprises at least 60 contiguous nucleotides. 



30 



16. A method of detecting a target polynucleotide in a sample, said target polynucleotide 
having a sequence of a polynucleotide of claim 12, the method comprising: 

a) amplifying said target polynucleotide or fragment thereof using polymerase chain 
reaction amplification, and 
35 b) detecting the presence or absence of said amplified target polynucleotide or fragment 
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thereof, and, optionally, if present, the amount thereof. 



17. A composition comprising a polypeptide of claim 1 and a pharmaceutical^ acceptable 
excipient. 

5 

18. A composition of claim 17, wherein the polypeptide has an amino acid sequence selected 
from the group consisting of SEQ ID NO:l-16. 

19. A method for treating a disease or condition associated with decreased expression of 

10 functional GCREC, comprising administering to a patient in need of such treatment the composition of 
claim 17. 

20. A method of screening a compound for effectiveness as an agonist of a polypeptide of 
claim 1, the method comprising: 

15 a) exposing a sample comprising a polypeptide of claim 1 to a compound, and 

b) detecting agonist activity in the sample. 

21. A composition comprising an agonist compound identified by a method of claim 20 and a 
pharmaceutical^ acceptable excipient 

20 

22. A method for treating a disease or condition associated with decreased expression of 
functional GCREC, comprising administering to a patient in need of such treatment a composition of 
claim 21. 

25 23. A method of screening a compound for effectiveness as an antagonist of a polypeptide of 

claim 1, the method comprising: 

a) exposing a sample comprising a polypeptide of claim 1 to a compound, and 

b) detecting antagonist activity in the sample. 

30 24. A composition comprising an antagonist compound identified by a method of claim 23 and 

a pharmaceutically acceptable excipient 

25. A method for treating a disease or condition associated with overexpression of functional 
GCREC, comprising administering to a patient in need of such treatment a composition of claim 24. 

35 
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26. A method of screening for a compound that specifically binds to the polypeptide of claim 

1, the method comprising: 

a) combining the polypeptide of claim 1 with at least one test compound under suitable 
conditions, and 

b) detecting binding of the polypeptide of claim 1 to the test compound, thereby 
identifying a compound that specifically binds to the polypeptide of claim 1. 

27. A method of screening for a compound that modulates the activity of the polypeptide of 
claim 1, the method comprising: 

a) combining the polypeptide of claim 1 with at least one test compound under conditions 
permissive for the activity of the polypeptide of claim 1, 

b) assessing the activity of the polypeptide of claim 1 in the presence of the test 
compound, and 

c) comparing the activity of the polypeptide of claim 1 in the presence of the test 
compound with the activity of the polypeptide of claim 1 in the absence of the test 
compound, wherein a change in the activity of the polypeptide of claim 1 in the 
presence of the test compound is indicative of a compound that modulates the activity 
of the polypeptide of claim 1. 



28. A method of screening a compound for effectiveness in altering.expression of a target 
polynucleotide, wherein said target polynucleotide comprises a sequence of claim 5, the method 
comprising: 

a) exposing a sample comprising the target polynucleotide to a compound, under 
conditions suitable for the expression of the target polynucleotide, 

b) detecting altered expression of the target polynucleotide, and 

c) comparing the expression of the target polynucleotide in the presence of varying 
amounts of the compound and in the absence of the compound. 

29. A method of assessing toxicity of a test compound, the method comprising: 

a) treating a biological sample containing nucleic acids with the test compound, 

b) hybridizing the nucleic acids of the treated biological sample with a probe comprising 
at least 20 contiguous nucleotides of a polynucleotide of claim 12 under conditions 
whereby a specific hybridization complex is formed between said probe and a target 
polynucleotide in the biological sample, said target polynucleotide comprising a 
polynucleotide sequence of a polynucleotide of claim 12 or fragment thereof, 
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c) quantifying the amount of hybridization complex, and 

d) comparing the amount of hybridization complex in the treated biological sample with 
the amount of hybridization complex in an untreated biological sample, wherein a 
difference in the amount of hybridization complex in the treated biological sample is 
indicative of toxicity of the test compound. 



30. A diagnostic test for a condition or disease associated with the expression of GCREC in a 
biological sample, the method comprising: 

a) combining the biological sample with an antibody of claim 11, under conditions suitable 
10 for the antibody to bind the polypeptide and form an antibodyrpolypeptide complex, 

and 

b) detecting the complex, wherein the presence of the complex correlates with the 
presence of the polypeptide in the biological sample. 

15 31. The antibody of claim 11, wherein the antibody is: 

a) a chimeric antibody, 

b) a single chain antibody, 

c) a Fab fragment, 

d) a F(ab') 2 fragment, or 
20 e) a humanized antibody. 

32. A composition comprising an antibody of claim 11 and an acceptable excipient. 

33. A method of diagnosing a condition or disease associated with the expression of GCREC 
25 in a subject, comprising administering to said subject an effective amount of the composition of claim 

32. 

34. A composition of claim 32, wherein the antibody is labeled. 

30 35. A method of diagnosing a condition or disease associated with the expression of GCREC 

in a subject, comprising administering to said subject an effective amount of the composition of claim 
34. 

36. A method of preparing a polyclonal antibody with the specificity of the antibody of claim 
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11, the method comprising: 

a) immunizing an animal with a polypeptide having an amino acid sequence selected 
from the group consisting of SBQ ID NO:l-16, or an immunogenic fragment thereof, 
under conditions to elicit an antibody response, 

b) isolating antibodies from said animal, and 

c) screening the isolated antibodies with the polypeptide, thereby identifying a polyclonal 
antibody which binds specifically to a polypeptide having an amino acid sequence 
selected from the group consisting of SEQ ID NO:l-16. 

37. A polyclonal antibody produced by a method of claim 36. 

38. A composition comprising the polyclonal antibody of claim 37 and a suitable carrier. 

39. A method of making a monoclonal antibody with the specificity of the antibody of claim 
11, the method comprising: 

a) immunizing an animal with a polypeptide having an amino acid sequence selected 
from the group consisting of SEQ ID NO:l-16, or an immunogenic fragment thereof, 
under conditions to elicit an antibody response, 

b) isolating antibody producing cells from the animal, 

c) fusing the antibody producing cells with immortalized cells to form monoclonal 
antibody-producing hybridoma cells, 

d) culturing the hybridoma cells, and 

e) isolating from the culture monoclonal antibody which binds specifically to a 
polypeptide having an amino acid sequence selected from the group consisting of SEQ 
IDNO:l-16. 

40. A monoclonal antibody produced by a method of claim 39. 

41. A composition comprising the monoclonal antibody of claim 40 and a suitable carrier. 

42. The antibody of claim 11, wherein the antibody is produced by screening a Fab expression 

library. 

43. The antibody of claim 11, wherein the antibody is produced by screening a recombinant 
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44. A method of detecting a polypeptide having an amino acid sequence selected from the 
group consisting of SEQ ID NO:l-16 in a sample, the method comprising: 

a) incubating the antibody of claim 1 1 with a sample under conditions to allow specific 
binding of the antibody and the polypeptide, and 

b) detecting specific binding, wherein specific binding indicates the presence of a 
polypeptide having an amino acid sequence selected from the group consisting of SEQ 
ID NO:l-16 in the sample. 
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45. A method of purifying a polypeptide having an amino acid sequence selected from the 
group consisting of SEQ ID NO:l-16 from a sample, the method comprising: 

a) incubating the antibody of claim 11 with a sample under conditions to allow specific 
binding of the antibody and the polypeptide, and 
15 b) separating the antibody from the sample and obtaining the purified polypeptide having 

an amino acid sequence selected from the group consisting of SEQ ID NO:l-16. 



46. A microarray wherein at least one element of the microarray is a polynucleotide of claim 



13. 

20 



47. A method of generating a transcript image of a sample which contains polynucleotides, 
the method comprising: 

a) labeling the polynucleotides of the sample, 

b) contacting the elements of the microarray of claim 46 with the labeled polynucleotides 
25 of the sample under conditions suitable for the formation of a hybridization complex, 

and 

c) quantifying the expression of the polynucleotides in the sample. 

48. An array comprising different nucleotide molecules affixed in distinct physical locations 
30 on a solid substrate, wherein at least one of said nucleotide molecules comprises a first oligonucleotide 

or polynucleotide sequence specifically hybridizable with at least 30 contiguous nucleotides of a target 
polynucleotide, and wherein said target polynucleotide is a polynucleotide of claim 12. 

49. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is 
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completely complementary to at least 30 contiguous nucleotides of said target polynucleotide. 

50. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is 
completely complementary to at least 60 contiguous nucleotides of said target polynucleotide. 

5 

51. An array of claim 48, wherein said first oligonucleotide or polynucleotide sequence is 
completely complementary to said target polynucleotide. 

52. An array of claim 48, which is a microarray. 



53. An array of claim 48, further comprising said target polynucleotide hybridized to a 
nucleotide molecule comprising said first oligonucleotide or polynucleotide sequence. 

54. An array of claim 48, wherein a linker joins at least one of said nucleotide molecules to 
15 said solid substrate. 

55. An array of claim 48, wherein each distinct physical location on the substrate contains 
multiple nucleotide molecules, and the multiple nucleotide molecules at any single distinct physical 
location have the same sequence, and each distinct physical location on the substrate contains 

20 nucleotide molecules having a sequence which differs from the sequence of nucleotide molecules at 
another distinct physical location on the substrate. 

56. A method of identifying a compound that modulates, mimics and/or blocks an olfactory 
and/or taste sensation, the method comprising: 

25 a) contacting the compound with an olfactory and/or taste receptor polypeptide selected 
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from the group consisting of: 

i) a polypeptide having an amino acid sequence selected from the group 



consisting of SEQ ID NO:l-16, 
ii) a biologically active fragment of a polypeptide having an amino acid sequence 



30 



selected from the group consisting of SEQ ID NO: 1-16, and 
iii) an olfactory and/or taste receptor having an amino acid sequence at least 



90% identical to an amino acid sequence selected from the group consisting 



ofSEQIDNO:l-16. 

identifying whether the compound specifically binds to and/or affects the activity of 
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said receptor polypeptide. 

57. The method of claim 56, wherein said receptor polypeptide is expressed on the surface of 
a mammalian cell. 

5 

58. The method of claim 57, wherein said mammalian cell expresses a G-protein. 

59. The method of claim 58, wherein said mammalian cell expresses a plurality of G-protein 
coupled receptors. 

10 

60. The method of claim 59, wherein said mammalian cell expresses another olfactory and/or 
taste receptor polypeptide. 

61. The method of claim 56, wherein said receptor polypeptide is fused to another 
15 polypeptide. 

62. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:l. 

63. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:2. 

20 

64. A polypeptide of claim 1, comprising the ammo acid sequence of SEQ TP NOi3 . 

65. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:4. 
25 66. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:5. 

67. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:6. 

68. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:7. 

30 

69. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:8. 

70. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:9. 
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71. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:10. 

72. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:ll. 

73. A polypeptide of claim 1 , comprising the amino acid sequence of SEQ ID NO:12. 

74. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 13. 

75. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:14. 

76. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO: 15. 

77. A polypeptide of claim 1, comprising the amino acid sequence of SEQ ID NO:16. 

78. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:17. 

79. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:18. 

80. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:19. 

81. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:20. 

82. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:21. 

83. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:22. 

84. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:23. 

85. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:24. 

86. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ED NO:25. 

87. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:26. 
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88. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:27. 

89. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:28. 

90. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:29. 

91. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:30. 

92. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:31. 

93. A polynucleotide of claim 12, comprising the polynucleotide sequence of SEQ ID NO:32. 
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Ala Leu Asn Pro Phe Val Tyr Leu Phe Phe Gin Ala Gly Asp Cys 

350 355 360 

Arg Leu Arg Arg Gin Leu Arg Lys Arg Leu Gly Ser Leu Cys Cys 

365 370 375 

Ala Pro Gin Gly Gly Ala Glu Asp Glu Glu Gly Pro Arg Gly His 

380 385 390 

Gin Ala Leu Tyr Arg Gin Arg Trp Pro His Pro His Tyr His His 

395 400 405 

Ala Arg Arg Glu Pro Leu Asp Glu Gly Gly Leu Arg Pro Pro Pro 

410 415 420 

Pro Arg Pro Arg Pro Leu Pro Cys Ser Cys Glu Ser Ala Phe 

425 . 430 

<210> 6 
<211> 339 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> mis cofeature 

<223> Incyte ID No: 6157025CD1 

<400> 6 

Met Pro Gly His Asn Thr Ser Arg Asn Ser Ser Cys Asp Pro lie 
15 10 15 

Val Thr Pro His Leu lie Ser Leu Tyr Phe He Val Leu He Gly 
20 25 30 

Gly Leu Val Gly Val He Ser He Leu Phe Leu Leu Val Lys Met 
35 40 45 

Asn Thr Arg Ser Val Thr Thr Met Ala Val He Asn Leu Val Val 
50 55 60 

Val His Ser Val Phe Leu Leu Thr Val Pro Phe Arg Leu Thr Tyr 
65 70 75 

Leu He Lys Lys Thr Trp Met Phe Gly Leu Pro Phe Cys Lys Phe 
80 85 90 

Val Ser Ala Met Leu His He His Met Tyr Leu Thr Phe Leu Phe 
95 100 105 

Tyr Val Val He Leu Val Thr Arg Tyr Leu He Phe Phe Lys Cys 
110 115 120 

Lys Asp Lys Val Glu Phe Tyr Arg Lys Leu His Ala Val Ala Ala 
125 130 135 

Ser Ala Gly Met Trp Thr Leu Val He Val He Val Val Pro Leu 
140 145 150 

Val Val Ser Arg Tyr Gly He His Glu Glu Tyr Asn Glu Glu His 
155 160 165 

Cys Phe Lys Phe His Lys Glu Leu Ala Tyr Thr Tyr Val Lys He 
170 175 180 

He Asn Tyr Met He Val He Phe Val He Ala Val Ala Val He 
185 190 195 

Leu Leu Val Phe Gin Val Phe He He Met Leu Met Val Gin Lys 
200 205 210 

Leu Arg His Ser Leu Leu Ser His Gin Glu Phe Trp Ala Gin Leu 
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215 



220 



225 



Lys Asn Leu Phe Phe lie Gly Val lie Leu Val Cys Phe Leu Pro 

230 235 240 

Tyr Gin Phe Phe Arg He Tyr Tyr Leu Asn Val Val Thr His Ser 

245 250 255 

Asn Ala Cys Asn Ser Lys Val Ala Phe Tyr Asn Glu He Phe Leu 

260 265 270 

Ser Val Thr Ala He Ser Cys Tyr Asp Leu Leu Leu Phe Val Phe 

275 280 285 

Gly Gly Ser His Trp Phe Lys Gin Lys He Met Ala Tyr Gly He 

290 295 300 

Val Phe Val Pro Leu Ala Thr Asn Tyr Ser He His He Cys Phe 

305 310 315 

Leu Tyr He Gly Asn Lys Asn Gly Tyr Arg Gly Gly Lys Asn Gly 

320 325 330 

He Ser Leu Leu Asp Gin Ser Met Pro 



<210> 7 
<211> 549 
<212> PRT 

<213> Homo sapiens 
<220> 

<221> misc_feature 

<223> Incyte ID No: 55012817CD1 

<400> 7 

Met Ala Thr Pro Arg Gly Leu Gly Ala Leu Leu Leu Leu Leu Leu 
1.5 10 15 

Leu Pro Thr Ser Gly Gin Glu Lys Pro Thr Glu Gly Pro Arg Asn 
20 25 30 

Thr Cys Leu Gly Ser Asn Asn Met Tyr Asp He Phe Asn Leu Asn 
35 40 45 

Asp Lys Ala Leu Cys Phe Thr Lys Cys Arg Gin Ser Gly Ser Asp 
50 55 60 

Ser Cys Asn Val Glu Asn Leu Gin Arg Tyr Trp Leu Asn Tyr Glu 
65 70 75 

Ala His Leu Met Lys Glu Gly Leu Thr Gin Lys Val Asn Thr Pro 
80 85 90 

Phe Leu Lys Ala Leu Val Gin Asn Leu Ser Thr Asn Thr Ala Glu 
95 100 105 

Asp Phe Tyr Phe Ser Leu Glu Pro Ser Gin Val Pro Arg. Gin Val 
110 115 120 

Met Lys Asp Glu Asp Lys Pro Pro Asp Arg Val Arg Leu Pro Lys 
125 130 135 

Ser Leu Phe Arg Ser Leu Pro Gly Asn Arg Ser Val Val Arg Leu 
140 145 150 

Ala Val Thr He Leu Asp He Gly Pro Gly Thr Leu Phe Lys Gly 
155 160 165 

Pro Arg Leu Gly Leu Gly Asp Gly Ser Gly Val Leu Asn Asn Arg 



335 



170 



175 



180 
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